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Abstract
Background: Interprofessional education (IPE) has fostered increased collabora-
tion and appreciation for diﬀerent disciplines among health professionals but has
yet to be established in a translational research setting. Interprofessional experi-
ences (IPEx) implemented early in student training could increase translational
research productivity.
Methods and findings: Ten students involved in an IPE curriculum wrote
autoethnographic accounts that were coded and emergent themes were grouped
through constant comparative analysis. IPE led to improvements in communica-
tion, trust, appreciation, and an increased desire to seek IPE in future careers.
Challenges included administrative barriers and interpersonal conﬂicts.
Conclusions: Participants found IPE beneﬁcial to their careers and developed a
respect for each other’s discipline. To implement IPE, institutions should con-
sider possible administrative challenges and inclusion of conﬂict management
training.
Keywords: Interprofessional experience; Interprofessional education; Problem-
based learning; Biomedical training; Medical students; Graduate students
Introduction
Interprofessional experiences (IPEx) in healthcare education refer to instances in
which students of two or more professional tracks learn in a shared environment tai-
lored to their combined educational goals, with the aim of fostering future collabo-
rations to improve patient-centred healthcare through enhanced interprofessional
interactions. It is now recognized for its value to both patients and students, and
interprofessional education (IPE) is increasing in clinical training programs. In
2010, the World Health Organization [1] published a framework for implementing
IPE and collaborative practice. Healthcare professionals who have been exposed to
IPE during training perform better on metrics of patient care—including patient sat-
isfaction, clinical error rates, and collaboration [2,3]. In clinical settings involving
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different health professionals, IPE also improves patient-centred communication
[4]. Nursing and medical students who underwent an interprofessional course
together reported increased recognition of a common goal, as well as increased com-
petence and conﬁdence in their ability to respond to conﬂict [5].
One model used in IPE is the problem-based learning (PBL) model, and students
in this study took part in this model. Rintaro Imafuku, Ryuta Kataoka, Mitsuori
Mayahara, Hisayoshi Suzuki, and Takuya Saiki [6, p. 1] describe the PBL model in
IPE as a “learner-centered approach.” In PBL, interactive knowledge acquisition is
combined with interprofessional interactions with other students. This leads to the
development of an increased understanding of personnel from other professions [6].
Work experience is the other common paradigm for IPE training in a medical set-
ting. The Interdisciplinary Family Health course at the University of Florida Health
Science Center is an example of a work experience-based approach to IPE. Its para-
digm revolves around providing services to volunteer families as well as collabora-
tion between students from four health profession colleges, which results in tangible
health beneﬁts for the community [7].
Although there is a wealth of knowledge covering the effects, implementations,
and models of interprofessional healthcare education, there is an absence of litera-
ture regarding the effects of an IPE environment on both medical students and bio-
medical PhD-seeking students who wish to be mutually engaged in translational
research. Biomedical graduate students undergo radically different training in
school and end up in very different environments from those of medical students.
Students seeking PhDs who are interested in biomedical research often have little to
no interactions with patients. Even if their work involves human samples, they are
often not engaged in patient-centred activities—unlike other students of the typical
IPE group, including nurses, doctors, and physician assistants. Medical advances
and improvements in patient care rely on research and, reciprocally, biomedical
research relies on solving emerging problems in medicine. The bi-directional inter-
action of research and medical practice is what generates targets of inquiry and jus-
tiﬁcations of study, while the products of research inform and eventually advance
medical practice. Hospitals often have the capital and facilities to house large
research efforts, and academic institutions often aim to add research into the train-
ing of medical professionals. Academic medical research is increasingly being
driven by hospitals and industry, thus the co-education of both future PhD-level sci-
entists and medical doctors (MDs) might help foster better collaborations between
them. As stated by Imafuku et al. [6], PBL IPE is a learner-focused approach, and it
is optimal for co-educating these two student populations to enhance future collab-
oration. A PBL-IPE curriculum with a medical training focus might therefor be par-
ticularly suitable for a cohort of MD students and biomedical PhD students.
This study addresses IPEx between biomedical graduate students and medical stu-
dents because the combination of these populations has not been well studied.
Previous studies have addressed cohorts of mixed medical students and MD-PhD
combined degree-seeking students, but not typical graduate students and medical stu-
dents. This study follows the ﬁrst-year education of these two groups of students in a
PBL-IPE-based approach. It uses an autoethnographic framework with questions
informed by the literature to guide the participants in writing reﬂective narratives on
their IPEx. The study uses autoethnography with the aims of understanding the
group dynamics typical of these combined medical and graduate-student teams and
identifying the potential beneﬁts and challenges that emerge in this style of IPE.
Materials and methods
Study design
This study involves a collection of autoethnographic accounts from students who
had directly participated in multiple PBL-style IPEx. The majority of these PBL-style
IPEx ran simultaneously with didactic coursework and functioned as a supplement
to further the students’ understanding of material learned from lectures. However,
an additional PBL-style IPEx served a unique role, aiding in the acquisition of team-
based grant writing skills. Due to the young stage of development of the participat-
ing medical and biomedical graduate students within their respective careers, a
work experienced-based IPE was not chosen. The autoethnographic design allowed
for data to be collected with an emic approach and through the viewpoint of an
insider. An autoethnography is a narrative written by an individual participant of a
study, a non-embellished and analytical explanation of their experience that is fur-
ther evaluated and reﬂected on by each original author and others [8]. Autoethno-
graphies in this study consist of autobiographical accounts provided by participants
regarding their experiences. The entire group analyzed them as raw data for analysis.
Due to the unique nature of each person’s experiences and the retrospective nature
of this study, the emic approach, which consists of self-reporting, was selected
instead of an etic approach, which would have involved an external observer’s
account. The autoethnographic accounts consisted of self-reﬂective descriptions of
the course-based IPE outlined below. Several different forms of autoethnography
exist, each with its own strengths and weaknesses, including descriptive-realistic,
confessional-emotive, analytical-interpretive, and imaginative-creative [8]. This
study used the analytical-interpretive autoethnographic design, which involves an
accurate and speciﬁc account of events as they relate to the broader theme of educa-
tion [9]. The study required the individual preparation of autoethnographic
accounts of interprofessional education, which were discussed in detail during
group meetings. The accounts were exclusively based on student experiences from
one year with IPE-style classes. These classes covered both medical school core con-
tent (anatomy, histology, and immunology) and graduate school content (grant
writing). As part of the medical school courses, groups of medical and graduate bio-
medical students were required to participate in PBL-style exercises centred on case
studies of patients with various diseases.
The PBL-style courses met for two hours, three days a week. They consisted
exclusively of medical students interested in scientiﬁc research and graduate bio-
medical students with, on average, eight students per class. Each week, students
were presented with a case study in which they were required to diagnose a patient
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and then gain a further understanding of the disease mechanisms driving the
patient’s symptomology. In the ﬁrst session, students typically worked to put
together a list of potential diseases/disorders that they would then divide among the
group for further study. In the second session, they would report to one another on
their ﬁndings and then decide as a group which diagnosis was the most likely for
their patient. A facilitator was present in the room, and s/he was either a physician
or biomedical scientist faculty member at the institution. However, the facilitator
was not allowed to answer questions but was present merely to guide the discussion
and ensure that it was a fruitful learning experience. Each medical school course had
a concurrent PBL-IPE course, and the medical and biomedical graduate school stu-
dents spent approximately six months together in these courses.
For the grant writing course, a PhD-seeking graduate student was grouped with
two to three medical students and the group was asked to write a National Institutes
of Health (NIH) R21-style grant proposal on a topic of their choice. The eight-week
course ran for two hours on two days each week, though students also met extensively
outside of class time in order to accomplish the writing goal. This course did not have
a facilitator for each group. Groups made regular presentations to faculty and fellow
students to offer updates on their progress. Faculty members were also present to pro-
vide an initial introduction to the course and later guide the students as necessary.
The grant-writing course experience combined with the PBL experiences com-
prised the IPEx that students were asked to reﬂect upon in their emic autoethno-
graphic narrative. After they were written, the narratives were discussed in a group
setting and then edited individually to provide additional details and examples,
without alterations to the main ideas. Subsequently, analysis was performed in a
similar group setting.
Participants
A total of ten participants were involved in the study and all were enrolled as full-
time students at a research-intensive medical and graduate university. Participants
were recruited through an email request to all students enrolled in the translational
medicine graduate program or the medical school translational research track.
Participation was fully voluntary. The students came from different educational back-
grounds and different schools within the university. Demographically, the female-to-
male ratio was six to four, and the ethnic breakdown was ﬁve Caucasian Americans,
two Asian Americans, two multiracial Americans, and one African American stu-
dent. Six participants were graduate students, three were medical students, and one
student was in the MD-PhD program. Students represented varying stages of degree
completion, some were in their early years while others were near graduation.
The participants also had varying amounts of experience with interprofessional
education prior to attending the courses that they wrote their autoethnographies on.
Both the medical and graduate students were members of a program in which they
took introductory medical courses and an interprofessional summer course requir-
ing the team-based development of an NIH-style grant. A breakdown of the partic-
ipants is described in Figure 1.
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Dependability/biases
The credibility and dependability of the study were established using the framework
provided by Yvonne Lincoln and Egon Guba [10], which consists of credibility, trans-
ferability, dependability, and conﬁrmability. Credibility is a marker of how depend-
able the results of a study are in the context of reality. In this study, credibility was
maintained through the use of an established method for analyzing the data (i.e., con-
stant comparative analysis). Additionally, frequent group sessions and open discus-
sions of the autoethnographic accounts also further enhanced credibility. The team
of ﬁve participants involved in coding alternated duties of coding and data analysis.
Participants also provided a ﬁnal check of the analysis to ensure that their account
was interpreted correctly, an additional measure ensuring credibility [10,11].
Dependability is based on how accurate and consistent a study is and how well it
can be replicated using the same resources. Dependability in this study was ensured
through the use of a stepwise replication approach, in which the research team was
divided into two groups: one group was responsible for coding the data, while the
other was responsible for reviewing the codes. Then, as a group, the researchers dis-
cussed any coding discrepancies between the two groups and consolidated the analy-
ses. Another measure used was a code-recode procedure: the researchers spread
data analysis into multiple weeks and revisited the data to ensure that the same
codes were extracted from it.
Transferability and conﬁrmability were also addressed. Transferability deter-
mines how well the study can be replicated by an independent researcher [11]. The
research team documented the data collection and analysis process meticulously in
the methods section of this article. The detailed description is meant to guide an
independent research team that is interested in using the same methodological
approach. Similarly, conﬁrmability depends on the results being representative of
the views of the informants and not the preconceptions/biases of the researcher [11].
The nature of this study, an autoethnography, assists in diminishing this problem,
since the accounts are presented by participants themselves and not by a third-party
reviewer. Additionally, written accounts were referred to consistently for data analy-
sis, and direct quotes from participants were used to highlight key results. In addi-
tion, to maintain conﬁrmability, researchers are also expected to make their
preconceptions known [11]. Therefore, to address biases, all participants were asked
to describe factors that may have inﬂuenced how they viewed their IPEx such as
biases related to gender, ethnicity, or personal experiences. Each participant wrote
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Figure 1. Participant demographics
a paragraph addressing bias as part of his or her narrative. It is interesting to note
that the majority of the participants relayed biases for their professional and aca-
demic background, as well as other personal characteristics. Finally, although the
presence of biases and the inﬂuence of differences in the institutional organization
of these programs cannot be completely eliminated, studies done in other IPE set-
tings involving medical and graduate biomedical students should yield similar
results.
Procedures
A schematic of the study procedures is shown in Figure 2. Phase 1 consisted of
recruitment. In phase 2, study participants were asked to write a minimum one-page
emic autoethnographic account (most participants provided approximately three
pages) of their IPEx focusing on, but not limited to, the following three prompts: 
What are the strengths of the interprofessional learning1
experience (IPEx)?
What are the challenges of IPE?2
How did your IPEx affect your future career goals?3
Figure 2. Study procedure 
Additionally, participants recorded a brief account of their academic choices and
educational background. Participants were also encouraged to discuss experiences
and events that inﬂuenced their choice to pursue a career in medical science. Phase
3 involved a group discussion of the initial submission, and authors were provided
direct group feedback to elaborate, revise, and expand on portions of their auto-
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ethnographic accounts to address issues that needed clariﬁcation or elaboration.
The revised versions were also discussed in a group setting. Prior to entering the
analysis, an open discussion was held regarding participants’ experiences.
Analysis
After the revisions in phase 3, the data were analyzed using the constant compara-
tive analysis method [12], and results were generated in phase 4. The revised
accounts were used for analysis. These revised accounts included the clariﬁcation of
comments and ideas presented by each participant, as well as concrete examples
from their individual IPEx. This study focused on experiences and integrating
themes related to interprofessional education in order to determine underlying
strengths, weaknesses, and future directions for the program. A team of ﬁve partici-
pant-authors conducted the analysis, and the remainder of the group reviewed it
upon completion. The analysis team identiﬁed ideas, concepts, and relationships
from each narrative and recorded them as categorical codes, such as “trust” and
“camaraderie.” These codes were further reviewed for consistency and alignment.
Once coding was performed on all the narratives, recurring patterns were deter-
mined. The codes were further combined into larger themes by the coding team, for
example, “team skills” and “educational considerations.”
Results
After the analysis of the narratives, several concepts emerged, including the develop-
ment of team skills, educational considerations, and personal growth. These con-
cepts were further classiﬁed into themes, as described below.
Team skills
Many skills are necessary for effective teamwork, especially when the team is com-
posed of individuals from different disciplines and/or professions. Susan
Nancarrow, Andrew Booth, Steven Ariss, Tony Smith, Pam Enderby, and Alison
Roots [13] describe ten characteristics that are important for an interprofessional
team to function effectively. Each of these characteristics is mentioned in at least one
of the narratives. Appearing across several narratives are codes relating to the char-
acteristics of climate (trust), respecting and understanding roles (camaraderie),
appropriate skill mix and individual characteristics (exempliﬁed by peer mentor-
ing), and communication (common language). 
Trust 
Trust was built between students during the course of the year as their interactions
spanned both clinically-related and basic science-themed learning. It was mentioned in
several narratives that by the end of the coursework, students felt secure in asking for
help from their colleagues and no longer felt threatened by fear of giving a wrong answer.
[I] felt more comfortable asking whatever question was on my mind.
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Camaraderie
Many narratives began with an introduction detailing the biases and misconcep-
tions that different professions held from their perspective. However, the majority
of the participants had a strong desire to challenge and overcome these biases. In
describing their group interactions in the PBL-style IPEx, participants expressed a
strong appreciation for the time and effort put in by the other group of students
(e.g., MD- or PhD-seeking students), and noted how students from each group
thought through problems differently. Initially, the medical students focused more
on directly modulating patient treatment/outcomes and graduate students focused
more on the underlying molecular mechanisms leading to disease. However, with
their shared experiences, each member of the group was able to gain further insight
into disease processes and treatments, and many noted how this multifaceted way
of approaching medicine enhanced the members’ overall knowledge. 
The most important lesson I obtained from [the program] was that
both professions’ major aim is to improve the health condition of
the general population in the end.
I felt we were bound by the notion that we were all facing the same
battle and respected each other’s needs.
Peer mentoring
Several students recalled peer mentoring and teaching throughout their experience.
Examples of this included the recognition that another student or group of students
had a different background, be it knowledge or experiences. The student would then
seek out help from a peer who had a better grasp of the topic at hand.
Common language
Communication was made easier by the establishment of a common technical lan-
guage between the two groups. The graduate students in particular mentioned a rift
between the disciplines due to professional jargon used in clinical practice. They felt
that by learning the language of the medical community they were, and would con-
tinue to be, better suited to interact and communicate with medical professionals:
“knowledge of the medical jargon has aided me in being able to understand and
interpret ﬁndings in medical journals.” Graduate students felt that they were more
conﬁdent in carrying on a conversation with a physician as a consequence of IPE,
both in understanding the physician’s language and in describing how their
research would impact the current state of healthcare.
Educational considerations
Beneﬁts mentioned in the narratives included the spectrum of background knowl-
edge each of the students brought to the group. Since each individual had his/her
own prior experiences and education from different institutions, each brought a
unique understanding of various ﬁelds. The medical students selected for this pro-
gram had undergraduate research experience and were therefore better suited to
exploring the complexities of diseases presented in the PBL-style IPEs than typical
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medical students. Several narratives also described how IPE increased a student’s
ability to think critically about a problem and explore solutions from multiple
angles: “my training … allows me to … ask questions about [another] ﬁeld and edu-
cation that I may not have previously.”
Misaligned educational goals were occasionally observed between medical and
graduate students, as expressed by participants who were in the ﬁrst and second
years of the program. This was due to differences in the immediate educational land-
marks for the different groups of students. Students in medicine are expected to
have widespread understanding of human disease, whereas graduate students are
expected to have in-depth knowledge of their particular ﬁeld. Due to these differ-
ences, the activities of the IPEx did not always satisfy both groups, and students felt
burdened. A medical student said: “I sometimes felt burden[ed] to learn both the
medical school materials and the graduate school materials …” A graduate student
said: “IPE … takes time, and takes the focus away from the respective disciplines.
IPE can cause students to become distracted from the focus of their education …”
Administrative barriers existed for graduate students enrolled in medical school
classes. As enrollment was separate for the two groups and the total graduate stu-
dent population was much smaller than the total medical school population, these
students noted: “Minor issues included getting delayed access to a resource.” This
was remedied in some cases by the interprofessional environment, in which medical
and graduate students shared formal and informal academic resources. Another
administrative barrier, which was experienced by students later in the program, was
a loss of contact between the groups when the required classes ended. Conﬂicting
schedules resulted in the medical and graduate students interacting less and less.
Personal growth
Self-concept is deﬁned as “the individual’s belief about himself or herself, including
the person’s attributes and who and what the self is” [14, p. 247]. Throughout all the
narratives, the participants mentioned an increase in self-awareness. They felt that
they each brought a unique expertise to the group and they were open to sharing
their experiences and knowledge. Students were also aware of their own gaps in
understanding speciﬁc topics. In addition, each group of medical and graduate stu-
dents appeared to be highly motivated to not only solve the PBL questions but to
also delve deeper into the reasons behind their conclusions. This additional under-
standing led to feelings of fulﬁllment and accomplishment from the group interac-
tions: “… with our combined efforts, we not only completed our project, but the
ﬁnal product would not have been possible for one person to undertake.”
A mention of personality conﬂicts appeared throughout many of the narratives.
These conﬂicts were mentioned in relation to clashing personalities or communi-
cation styles: “Different personalities and learning styles did not always feed a sym-
biotic relationship. …” In some cases, these were remedied, “… [the events]
resolved themselves through active communication and respect.…” In other cases,
the conﬂict persisted and led to feelings of frustration and was “… a distraction at
times.”
Journal of Research in Interprofessional Practice and Education
Journal of Research in
Interprofessional 
Practice and
Education
Vol. 9.1
2019
www.jripe.org
9
IPE Between
Graduate and
Medical Students
Levine, Ansar,
Dimet, Miller,
Moon, Rice,
Schaeffer,
Andersson, 
Ekpo-Otu,
McGrath, Sarraj
The desire to seek future interprofessional relationships was mentioned several
times throughout the narratives. Participants further along in their schooling indi-
cated openly looking for careers that would involve working with professionals from
different disciplines. In addition, they mentioned establishing additional interprofes-
sional connections throughout their time in the IPE program. Others had sought out
projects that were especially translational in that they have a direct clinical impact.
Finally, participants speciﬁed that they felt more comfortable speaking and network-
ing with professionals from different disciplines as a consequence of their IPE. 
Discussion 
This autoethnographic study is unique because it examines interprofessional expe-
riences between medical students and graduate biomedical students. This study is
signiﬁcant in that it is not only the ﬁrst of its kind for this combination of students,
but it is also able to provide further insight into the challenges and beneﬁts of IPE
for these respective groups. Findings from this study may help similar institutions
determine if such an interdisciplinary program might prove beneﬁcial to their train-
ing curricula.
Previously published challenges of IPE include scheduling, faculty participation,
administrative diﬃculties, appropriate timing, and the need to learn non-clinical
skills, such as competencies in interpersonal communication and conﬂict resolution
[15,16]. This study demonstrated similar challenges, including misaligned educa-
tional goals, administrative barriers, and personality conﬂicts.
One advantage of IPE, noted by a literature review performed by Pippa Hall and
Lynda Weaver [16, p. 871], is that IPE leads to “role blurring.” Interestingly, this was
not noted in this study; however, facets that may inﬂuence role blurring were
observed, including trust, camaraderie, and peer mentoring. One difference
between this study and the literature review by Hall and Weaver [16] was the disci-
plines of the individuals involved. That study involved subjects of healthcare disci-
plines that might later work together to help patients on a multidisciplinary team.
This study, however, involved medical students and graduate biomedical students.
These two disciplines do interact, though the push for interaction and cross-discipli-
nary teams involving doctors of medicine and biomedical science is only a recent
trend. Thus, it is unlikely that much role blurring will occur as a consequence of this
form of IPE.
Modifying the perception of IPE, particularly emphasizing its beneﬁts, could
improve participation and retention in IPE programs. As involvement in IPE
increases, the need for further studies assessing IPE methodologies also increases.
Though study size does not equal data saturation, and smaller sample sizes may be
adequate when certain factors are accounted for (e.g., the heterogeneity of the pop-
ulation is ensured, the attrition rate is low, etc.), a larger sample size may still be of
beneﬁt for future IPE studies involving medical and graduate biomedical students
[17]. Furthermore, future studies might ensure the involvement of subjects in the
IPE program who do not have extensive research experience. The heterogeneity of
subjects was otherwise well controlled for in this study: a variety of ethnic back-
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grounds, sub-disciplines in both the science and medical ﬁelds, genders, career
stages, ages, and multiple schools within the institution were represented.
Finally, future studies might assess IPE using a unique methodology from the
study design herein. Though the post-IPE emic autoethnography is useful to char-
acterize the beneﬁts and challenges of IPE, it is important to note that pre-IPE biases
may inﬂuence the results. A limitation of this study is that it did not include pre-IPE
controls to assess changes in attitude toward IPE as a consequence of IPE. However,
other studies investigating the role of IPE in students of various healthcare disci-
plines have suggested that IPE results in positive effects on the attitudes and knowl-
edge of the individuals involved [18,19].
Conclusion
This study provides a distinct perspective on IPE as experienced by medical and grad-
uate biomedical students very early in their professional careers. Autoethnographic
accounts by students identiﬁed several strengths of early exposure to IPE, including
improvements in communication, the development of trust, and increased apprecia-
tion for their peers. Along with strengths, several areas requiring improvement were
also highlighted. It was noted that this form of education was challenging, as it took
time away from other endeavours and not all parties beneﬁted equally. Additionally,
combining two unique and separate programs raised several administrative issues as
well as conﬂicts among participating individuals. However, despite these challenges,
participants maintained a positive attitude toward IPE overall and expressed enthusi-
asm for working in IPE teams in their professional careers. In addition to introducing
the strengths and weaknesses of IPE, this study also highlighted conﬂict resolution
training as a necessary step forward for future IPE experiences. The study itself was
designed to have direct participation from authors to prevent observer biases, and par-
ticipants represented a diverse group of students with unique backgrounds, scientiﬁc
interests, and stages of degree completion. However, the study was limited to only ten
participants and personal accounts were written after the completion of the IPEx.
Therefore, future studies are needed to acquire more comprehensive data on a larger
student population and expand on the themes identiﬁed by acquiring narratives pre-
and post-IPEx. As the ﬁeld of science becomes increasingly interdisciplinary, this
study and future studies are imperative for determining the proper implementations
of IPE in order to limit conﬂicts and improve interprofessional interactions.
Abbreviations 
Interprofessional education (IPE)
Interprofessional experience (IPEx)
Problem-based learning (PBL)
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